Mitochondrial diseases.
With the discovery of mitochondrial DNA (mtDNA) mutations in different neuromuscular disorders, investigations now seek to clarify how the mutant mtDNA induces biochemical and morphologic defects. In one of the most important approaches human mutant mtDNA is transferred into cells that lack mtDNA to examine the relationship between the amount of mutant mtDNA and defects in cell growth, respiration and enzyme activities. The resulting cells are 'cybrids'; these clonal cells contain the heteroplasmic mutant and normal mtDNA from patients with mitochondrial diseases. The mitochondria become functionally defective when the amount of mutant mtDNA exceeds a certain threshold, which differs from mutation to mutation: 60 to 70% in chronic progressive external ophthalmoplegia (CPEO) and probably 95% in the syndromes of mitochondrial encephalopathy, myopathy, lactic acidosis, and stroke-like episodes (MELAS), and myoclonic epilepsy with ragged red fibers (MERRF). This threshold effect may explain the tissue-specific patterns of clinical expression.